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[57] ABSTRACT 

A printed circuit board carrying a keyboard switch is 
mounted perpendicularly to a switch panel. An actuator 
having a push button portion extending through an 
aperture in the panel is pivotally mounted for move- 
ment about an axis parallel to both the panel and the 
circuit board. An operator portion of the actuator ex- 
tends into contact with the switch so that a force on the 
push button generally parallel to the circuit board ef- 
fects switch operation in a direction perpendicular to 
the circuit board. 

' 4 Clainis, 5 Drawing Figures 
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28 to extend therethrough to an inner wall 34. The 
SWITCH ASSEMBLY WITH PIVOTED ACTUATOR thumb wheel 18 carries contacts 36 which will cooper- 
ate with a resistive path, now shown, on the circuit 

This invention relates to a switch assembly and par- board 24 to define a potentiometer. Since such a potenti- 
ticularly to such an assembly having a pivotally 5 ometer structure is well known and does not form a part 
mounted switch actuator. of the invention herein, it is not described in detail. The 

Commonly it is desirable to use a push type keyboard potentiometer is presented as an example of an instance 
switch in conjunction with a manually operated push where it is desirable to use a circuit board extending 
button particularly where a digital or pulse signal is transverse or perpendicular to the face of a switch 
desired. Conventionally, a printed circuit mounted par- 10 panel. 

allel to a keyboard panel has one or more keyboard xhe circuit board 24 carries on its surface nearest the 
switches and a corresponding push button is mounted in push buttons 14 a plurality of keyboard switches 38, one 
an aperture of the panel so that each switch is operated for each push button. Each switch 38 comprises a U- 
by a push button having a movement perpendicular to shaped bridging contact 40 having both legs secured to 
the circuit board. Oftentimes -it is preferable to locate 15 the circuit board straddling a contact button 42. The 
the circuit board perpendicular to. the switch panel bridging contact 40 is slightly spaced from the contact 
because of space hmitations, a lower cost or other con- 43 ^^^^ ^^^^ ^^^^^^ j^e contact 42 

siderations. . , with a snap action when a force is applied to the contact 

It IS an object of this mvcntion to provide a switch 4^ perpendicular to the circuit board 24. The contacts 
assembly having a circuit board transverse to a switch 20 ^ have ends 44 which extend through the cir. 

panel, a switch mounted on the circuit board and an ^^^^ soldering to printed circuit conductors, 

actuator for operating the switch. The keyboard switches 38 are well known in the art and 

The invention is earned out by a panel support hay- available, for example, as keyboard switch model 

ing an aperture, a cn-cuit board extending transverse to ^2644-1 from AMP, Inc of Harrisburg, Pennsylvania, 
the panel and spaced from the ^aperture a switch 25 ^ ^^^^^ ^^^^J ^^J^^^ ^ 

mounted on the circuit board and a switch actuator . ^ , , v^, . . . . . , 

pivotally mounted on the panel and having a push but- P'^^^"^ ^M^^r^Ji^ switch cavity and corn- 

ton extending through the panel aperture and an opera- ^""'^ f "^f^ P^^^^^.^" « T '^f^ 

tor portion extending io^d the switch for switch parallelandadjacent to the inner surface of the ^ 
operation when force is applied to the push button in a 30 f"^ ^ ^P™/ P^^'^" extending generally parallel 
direction perpendicular to the panel: o and spaced from the circuit board 24 A 

The above and other advantages will be made more f^^^or 52 is integrally formed on the end of the operat- 
apparent from the following specification taken in con- mg portion 50 and is disposed adjacent a switch 38. The 
junction with the accompanying drawings wherein like P"«^. 1^ ^ J^^^S^^ the push button 

reference numerals refer to like parts and wherein: 35 Por^<?" 48 and is molded so as to^extend out of the 

FIG, I is a cross-sectional view of a switch assembly switch cavity through the opening 12. An mtegral fin- 
according to the invention, ^^\^} P^^J^^^ ^^^^ P^^^ P^Jf ^ 

FIG. 2 is an elevational view of a switch assembly of s^'^^h cavity at an angle nearly perpendicular to the 
FIG. 1 taken along lines 2— 2* P^nel 10. It engages a leaf spnng 54 which is seated 

FIG. 3 is a cross-sectional view of a portion of the 40 inside the housing 20 The leaf spring serves to bias the 
switch assembly of FIG. 1 taken along lines 3—3, actuating member 46 in a direction to hold the push 

FIG. 4 is a cross-sectional view of a second embodi- button portion against the inner surface of the panel 10. 
ment of a switch assembly according to the invention. biasing force serves chiefly to prevent rattling of 

^jjj the actuating member 46 and also, in conjunction with 

FIG. 5 is a view of the switch actuator of the assem- 45 ^^e snap action of the switch 38, provides the desired 
bly of FIG. 4 taken along line 5—5. tactile feel to the push button operation. Instead of the 

Referring to FIGS. 1. 2 and 3 a support or switch leaf spring 54, other biasing means, for example, a resjK 
panel 10 has a plurality of openings 12 each containing ient plastic or rubber foam may be used, 
a push button 14 and an additional opening 16 through The pivot structure of the actuator 46 is located at the 
which a thumb wheel 18 protrudes. These switch panels 50 apex of the angle formed by the push button portion and 
may be of any desired material although a molded plas- the operating portion and is best shown in FIG. 3. A 
tic panel is preferred. A molded plastic housing 20 pair of pins 56 extend from either side of the actuating 
mounted behind the panel 10 is secured to the panel by member 46 and are joumalled in U-shaped notches 58, 
fusion or fastening means, not shown; A slot 22 in the molded in walls 60 which are integral with the housing 
rear surface of the housing 20 is adapted to receive a 55 20 and extend into the switch cavity to a point near the 
printed circuit board 24 which is primarily located inner surface of the panel 10 so that the actuator 46 is 
within the housing but has a terminal portion 26 extend- pivotally. movable with respect to the housing 20 and is 
ing outwardly through the slot. The circuit board is trapped between the wall 60 and the panel 10. 
mounted generally perpendiculariy to the face of the It will be evident that in operation when a force is 
switch panel 10 and spaced a small distance from the 60 manually applied to the push button 14 in a direction 
apertures 12 adjacent to the aperture 16. The housing perpendicular to the panel 10 arid therefore parallel to 
member 20 together with the panel 10 and the circuit ;the circuit board 24, the actuating member will pivot or 
board 24 defines a switch assembly cavity. The thumb rock slightly causing the switch contactor 52 to engage 
wheel 18 which is paraLllcl to and adjacent to the bircuit vthe bridging contact 40 of the switch 38 to bias that 
board 24 has axle portions 28 joumalled in openings 30 65 - contact against the button contact 42 thereby closing 
defined in walls 32 and 34 of the housing 20 on either the-switch. When the operating force is removed from^ 
side of the . thumb wheelV The circuit board 24 has an the push button, the resilient bridging contact 40 will 
aperture, not shown, allowing one of the axle portions resume its normal position thereby opening the switch 
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and the spring 54 will move the actuator to its normal 
nonactuated position. 

A second embodiment of the invention is shown in 
FIGS. 4 and 5. There a housing or support 62 of molded 
plastic has an open side which abuts a circuit board 64 
carrying a keyboard switch 66 which is the same as the 
switch 38 described for the previous embodiment. The 
housing 62 has an end wall 68 with a face which extends 
generally perpendicular to the circuit board 64 and 
defines an opening or aperture 70. A portion of the 
housing 62 adjacent the circuit board 64 defines a U- 
shaped opening 72. A switch actuator 74 has a pair of 
pivot pins 76 joumalled in the apertures 72 which al- 
lows rocking motion of the actuator and has a push 
button portion 78 comprising an outer end extending 
from the pivot pins outwardly through the opening 70 
in the end wall, an operator portion 80 comprising an 
inner end extending from the pivot pins into the switch 
cavity. The inner and outer ends are positioned in line 
and have a common longitudinal axis. The pivot pins 76 
are laterally spaced from the axis at one side of the 
actuator so that a force applied along the axis tends to 
rock the actuator. A switch contactor 82 extends later- 
ally from the inner end at the same side of the actuator 
as the pivot pins 76 and is positioned adjacent the switch 25 
66 for selective contact thereof. The operator portion 
also includes a lateral projection 84 on the side opposite 
the pins 76 which has a shoulder portion 86 normally 
resting in engagement with the inner surface of the end 
wall 68 and also has an end surface 88. As best shown in 
FIG. 5, the housing includes a pair of spaced ears 90 on 
the inner surface of the housing located at points on 
opposite sides of the keyboard switch 66. The ears 90 
define notches 92 facing one another for retaining the 
ends of a leaf spring 94. The leaf spring spans the space 
between the ears and its center poirtion bears against the 
surface 88 to resiliently hold the actuator in non- 
actuated position. 

In operation, a manual depression of the push button 
portion 78 in a direction perpendicular to the face of the 40 
end wall causes the actuator 74 to rock about the pivot 
pin 76 so that the switch contactor 82 will operatively 
engage the keyboard switch 66. The leaf spring 94 pro- 
vides return motion to the actuator 74 when the manual 
force is removed to seat the shoulder 86 against the end 45 
wall 68 to prevent rattling of the actuator. 

It will thus be seen that in accordance with the pres- 
ent invention there is provided a switch assembly hav- 
ing an actuator operated by a push button and pivoted 
about an axis so that a portion of the actuator can oper- 
ate a keyboard switch located on a circuit board which 
is disposed parallel to the direction of push button 
movement. This unique structure allows great flexibility 
in design of switch panels as well as increased utilization 
of available space and lower switch assembly costs. 

The embodiments of the invention in which an exclu- 
sive property or privilege is claimed are defined as 
follows: 

1. A switch assembly comprising 

a support having a face, an aperture defined in the 60 
face, 

a circuit board mounted on the support, the board 
surface extending transverse to the said face, 

a switch including a movable contact and a stationary 
contact mounted on the circuit board and arranged 
for operation between open and closed state by 
movement of the movable contact generally per- 
pendicular to the circuit board, and 
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a switch actuator having pivot means mounted on the 
support adjacent the aperture for rocking move- 
ment about an axis substantially parallel to the 
circuit board and the face, the actuator having a 
push button portion extending away from the cir- 
cuit board in one direction from the pivot means 
and protruding through the aperture to allow man- 
ual movement of the actuator and having an opera- 
tor portion extending in another direction from the 
pivot means to the switch for switch operation 
upon actuator movement, whereby a force applied 
to the push button portion in a direction generally 
perpendicular to the face is effective to operate the 
switch. 

2. A switch assembly comprising 

a support having a face, an aperture defined in the 
face, 

a circuit board mounted on the support, the board 
surface extending transverse to the said face in a 
plane laterally spaced from the aperture, 

a switch including a movable contact and a stationary 
contact mounted on the circuit board and arranged 
for operation between open and closed state by 
movement of the movable contact generally per- 
pendicular to the circuit board, 

a switch actuator having pivot means mounted on the 
support adjacent the aperture for rocking move- 
ment between the switch in one extreme and the 
support in the other extreme, about an axis substan- 
tially parallel to the circuit board and the face, the 
actuator having a push button portion extending 
away from the circuit board in one direction from 
the pivot means and protruding through the aper- 
ture to allow manual movement of the actuator and 
having an operator portion extending in another 
direction from the pivot means to the switch for 
switch operation upon actuator movement, 
whereby a force applied to the push button portion 
in a direction generally perpendicular to the face is 
effective to operate the switch, and 

spring means mounted on the support and biased 
against the actuator in a direction to urge the actua- 
tor away from the switch and against the support. 

3. A switch assembly comprising 

a support having a face, an aperture defined in the 
face, 

a circuit board mounted on the support, the board 
surface extending substantially at right angles to 
the said face in a plane laterally spaced from the 
aperture, 

a switch including a movable contact and a stationary 
contact mounted on the circuit board and arranged 
for operation between open and closed state by 
movement of the movable contact generally per- 
pendicular to the circuit board, and 

a generally L-shaped switch actuator having pivot 
means at the apex of the "L" mounted on the sup- 
port adjacent the aperture for rocking movement 
about an axis substantially parallel to the circuit 
board and the face, the actuator having a push 
button portion extending generally parallel to the 
face and awiay from the circuit board in one direc- 
tion from the pivot means and protruding through 
the aperture to allow manual movement of the 
actuator and having an operator portion exteriding 
substantially at right angles to the face from the 
pivot means, to the switch for switch operation 
upon actuator movement, whereby a force applied 
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to the push button portion in a direction generally 
perpendicular to the face is effective to operate the 
switch^ 

4. A switch assembly comprising 
a support having a face, an aperture defined in the 5 
face, 

a circuit board mounted oh the support, the board 
surface extending transverse to the said face, the 
support and circuit board together defining a 
switch cavity, 10 

a switch including a movable cpntact and a stationary 
contact mounted on the circuit board and arranged 
for operation between open and closed state by 
movement of the movable contact gienerally per- 
pendicular to the circuit board, 15 

a one-piece switch actuator having a longitudinal axis 
generally parallel to the circuit board, a push but- 
ton portion on the axis extending partially through 
the aperture, and comprising an outer end of the 



6 

^tuator, an operator portion extending along the 
axis wholly within the switch cavity and compris- 
ing th^ inner e|id of the actuator, pivot means later- 
ally spaced from the axis intermediate the inner and 
piiter ends at one side of the actuator, and a switch 
contactor adjacent the switch contacts and later- 
ally projecting from the inner end of the actuator 
on the same side thereof as the pivot means, and 
journal means on the support adjacent the circuit 
bo^ pivotally mounting the actuator pivot means 
to allow rocking movement of the actuator in the 
8\vitch cavity about a pivot axis substantially paral- 
lel to the circuit board and the face, whereby a 
force applied tp the outer end of the actuajtor gen- 
erally along the axis thereof is effective to move the 
switch pontactor against the switch contacts to 
operate the switch- 
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